WO 2005/001791 PCT/IB2004/002056 
SINGLE LED DRIVER FOR A TRAFFIC LIGHT 



The present invention generally relates to light emitting diodes ("LEDs"). The 
present invention specifically relates to a single driver operating multiple LEDs in a traffic 
light located at a road intersection, a railroad crossing, a movable bridge and any other well 
known implementation of a traffic light. 

Semiconductor light sources such as LEDs are increasingly used in traffic lights. A 
semiconductor light source in such an application has the advantage over a usual 
incandescent lamp in that it has a longer life and a lower power consumption than the 
incandescent lamp. Traffic lights used to direct traffic at road intersections typically have 
three LED arrays where the color of the emitted optical power from the LED arrays is red, 
yellow and green, respectively. An LED array will generally be formed from 12 to 250 
individual LEDs and the total optical output power of the LED array is about 1 Watt. Each 
LED array is controlled by a unique LED driver. It is desirable to reduce overall system costs 
by reducing the number of LED drivers. 

One form of the present invention is a traffic light comprising a voltage source, a 
switch controller, and a LED circuit coupled in parallel to the voltage source. The LED 
circuit includes a series connection of an LED array, a current limiter, and an electronic 
switch. A flow of LED current from the voltage source through the LED array is impeded 
whenever the switch controller opens the electronic switch. The current limiter controls a 
flow of the LED current through the LED array whenever the switch controller closes the 
electronic switch. The switch controller selectively opens and closes the electronic switch to 
thereby selectively emit a traffic light from the LED array. 

A second form of the present invention is a traffic light comprising a current source, a 
switch controller, and a LED circuit coupled in series to the current source. The LED circuit 
includes a parallel connection of an LED array and an electronic switch. A flow of LED 
current from the current source through the LED array is impeded whenever the switch 
controller closes the electronic switch. The LED current flows from the current source 
through the LED array whenever the switch controller opens the electronic switch. The 
switch controller selectively opens and closes the electronic switch to thereby selectively emit 
a traffic light from the LED circuit 

The foregoing forms as well as other forms, features and advantages of the present 
invention will become further apparent from the following detailed description of the 
presently preferred embodiments, read in conjunction with the accompanying drawings. The 
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detailed description ana drawings are merely illustrative of the present invention rainer man 

limiting, the scope of the present ihvention being defined by the appended claims and 

equivalents thereof. 

FIG. 1 illustrates a first embodiment in accordance with the present invention of a 
5 traffic light emitting a red light; 

FIG. 2 illustrates the FIG. 1 traffic light emitting a yellow light; 

FIG. 3 illustrates the FIG. 1 traffic light emitting a green light; 

FIG. 4 illustrates a second embodiment in accordance with the present invention of a 
traffic light emitting a red light; 
10 FIG. 5 illustrates the FIG. 4 traffic light emitting a yellow light; 

FIG. 6 illustrates the FIG. 4 traffic light emitting a green light; 

FIG. 7 illustrates a third embodiment in accordance with the present invention of a 
traffic light; and 

FIG. 8 illustrates a fourth embodiment in accordance with the present invention of a 
15 traffic light 

A traffic light 10 illustrated in FIGS. 1-3 employs an LED driver 20, a switch 
controller ("SC") 21, a red LED circuit connected in parallel to LED driver 20, a yellow LED 
circuit connected in parallel to LED driver 20, and a green LED circuit connected in parallel 
to LED driver 20. LED driver 20 employs a voltage source V s to provide LED currents to 
20 the LED circuits as will be subsequently described herein. In practice, voltage source Vs will 
typically be 120 V for the United States while for other markets, such as Europe and Asia, 
voltage source V s may be 230 V to 240 V. 

The red LED circuit employs a series connection of an R-LED array 30, a 
conventional current limiter ("CL") 31 and a conventional electronic switch 32. A 
25 conventional refractor 33 is situated relative to R-LED array 30 to communicate a red traffic 
signal whenever any light is emitted from R-LED array 30. In one embodiment, R-LED 
array 30 emits white light and a color of refractor 33 is red. In a second embodiment, R-LED 
array 30 emits red light and a color of refractor 33 is red. 

The yellow LED circuit employs a series connection of an Y-LED array 40, a 
30 conventional current limiter ("CL") 41 and a conventional electronic switch 42. A 

conventional refractor 43 is situated relative to Y-LED array 40 to communicate a yellow 
traffic signal whenever any light is emitted from Y-LED array 40. In one embodiment, Y- 
LED array 40 emits white light and a color of refractor 33 is yellow. In a second 
embodiment, Y-LED array 40 emits yellow light and a color of refractor 33 is yellow. 
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The green LED circuit employs a series connection of an G-LED array du, a Vl "* /Ul '^ w 

conventional current limifer ("CLf ) 5 1 and a conventional electronic switch 52. A 

conventional refractor 53 is situated relative to G-LED array 50 to communicate a green 

traffic signal whenever any light is emitted from G-LED array 50. In one embodiment, G- 

5 LED array 50 emits white light and a color of refractor 33 is green. In a second embodiment, 

G-LED array 50 emits green light and a color of refractor 33 is green. 

3 witch controller 21 is conventionally operated to selectively open and close 

switches 32, 42 and 52 in a manner to allow light to be emitted from only one of the LED 

arrays 30, 40 or 50 for a given time period. 

10 In a red light operation as illustrated in FIG. 1 , switch 32 is closed, and switches 42 

and 52 are open. As a result, only the red LED circuit will have a LED current Irl flowing 

through it to thereby emit a red traffic light via R-LED array 30 and refractor 33. 

In a yellow light operation as illustrated in FIG. 2, switch 42 is closed, and switches 

32 and 52 are open. As a result, only the yellow LED circuit will have a LED current Iyl 

15 flowing through it to thereby emit a yellow traffic light via Y-LED array 40 and refractor 43. 

In a green light operation as illustrated in FIG. 3, switch 52 is closed, and switches 32 

and 42 are open. As a result, only the green LED circuit will have a LED current Iql flowing 

through it to thereby emit a green traffic light via G-LED array 50 and refractor 53. 

Switch controller 21 is in electric communication with a traffic controller unit (not 

20 shown), which will instruct the switch controller 2 1 when each switch 32, 42 and 52 is to be 

exclusively closed. A properly operating switch controller 21 will never simultaneously 

close two of the switches 32, 42 and 52 of traffic signal 10 in order to avoid sending a 

conflicting communication to an observer. 

FIGS. 4-6 illustrate a traffic light 60 employing an LED driver 70, a switch controller 

25 ("SC") 71 , a red LED circuit connected in series to LED driver 70, a yellow LED circuit 

connected in series to the red LED circuit, and a green LED circuit connected in series to the 

yellow LED circuit. LED driver 70 includes a current source Is to provide LED currents to 

the LED circuits as subsequently described herein. 

The red LED circuit employs a parallel connection of an R-LED array 80 and a 

30 conventional electronic switch 8 1 . A conventional refractor 82 is situated relative to R-LED 

array 80 to communicate a red traffic signal whenever any light is emitted from R-LED array 

80. hi one embodiment, R-LED array 80 emits white light and a color of refractor 83 is red. 

In a second embodiment, R-LED array 80 emits red light and a color of refractor 83 is red. 

The yellow LED circuit employs a parallel connection of an Y-LED array 90 and a 

35 conventional electronic switch 91 . A conventional refractor 92 is situated relative to Y-LED 
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array 90 to communicate a yellow traffic signal whenever any light is emitted trom Y-L&D 

array 90. In one embodiment, Y-LED array 90 emits white light and a color of refractor 93 is 

yellow. In a second embodiment, Y-LED array 90 emits yellow light and a color of refractor 

93 is yellow. 

5 The green LED circuit employs a parallel connection of an G-LED array 100 and a 

conventional electronic switch 101 . A conventional refractor 102 is situated relative to G- 
LED array 100 to communicate a green traffic signal whenever any light is emitted from G- 
LED array 100. In one embodiment, G-LED array 100 emits white light and a color of 
refractor 103 is green. In a second embodiment, G-LED array 100 emits green light and a 

10 color of refractor 33 is green. 

Switch controller 71 is conventionally operated to selectively open and close switches 
81, 91 and 101 in a manner to allow light to be emitted from only one of the LED arrays 80, 
90 or 100 for a given time period. 

In a red light operation as illustrated in FIG. 4, switch 81 is open, and switches 91 and 

15 101 are closed. As a result, LED current Irl will first flow through the R-LED array 80 to 
thereby emit a red traffic light via R-LED array 80 and refractor 82, and then flow through 
the short circuits parallel to the LED arrays 90 and 100 formed by closed switches 91 and 
100, respectively. 

In a yellow light operation as illustrated in FIG. 5, switch 91 is open, and switches 81 
20 and 101 are closed. As a result, LED current Iyl will subsequently flow through (1) the short 
circuit parallel to the R-LED array 80 formed by closed switch 81, (2) Y-LED array 90 to 
thereby emit a yellow traffic signal via Y-LED array 90 and refractor 92, and (3) the short 
circuit parallel to G-LED array 100 formed by closed switch 101. 

In a green light operation as illustrated in FIG. 6, switch 101 is open, and switches 81 
25 and 91 are closed. As a result, LED current Igl will first flow through the short circuits 

parallel to the LED arrays 80 and 90 formed by closed switches 81 and 91, respectively, and 
flow through G-LED array 100 to thereby emit a green traffic signal via G-LED array 100 
and refractor 102. 

Switch controller 71 is in communication with a traffic controller unit (not shown), 
30 which instructs switch controller 71 when the switches 81,91 and 101 are to be exclusively 
opened. A properly operating switch controller 71 will never simultaneously open two of the 
switches 81,91 and 101 of traffic signal 60 in order to avoid sending a conflicting 
communication to an observer. 

A traffic light 1 1 illustrated in FIG. 7 employs LED driver 20, switch controller 
35 ("SC") 21, a red LED circuit connected in parallel to LED driver 20, two (2) yellow LED 
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circmtsc^mectea in parallel to LED driver 20, and two (2) green LED circuu electee? in 056 
parallel to LED driver 20.' 

The red LED circuit employs a series connection of R-LED array 30, current limiter 
("CL") 31 and conventional electronic switch 32 as previously described in connection with 
5 the description of FIGS. 1-3. 

The right side yellow LED circuit employs a series connection of Y-LED array 40, 
current limiter ("CL") 41 and electronic switch 42 as previously described in connection with 
the description of FIGS. 1-3. Analogous to the right side yellow LED circuit, the left side 
yellow LED circuit employs a series of connection of a Y-LED array 44, a conventional 
10 current limiter ("CL") 45, and a conventional electronic switch 46. 

The right side green LED circuit employs a series connection of LED array 50, 
current limiter ("CL") 51 and electronic switch 52 as previously described in connection with 
the description of FIGS. 1-3. Analogous to the right side green LED circuit, the left side 
green LED circuit employs a series connection of a G-LED array 54, a conventional current 
15 limiter ("CL") 55, and a conventional electronic switch 56. 

Switch controller 21 is conventionally operated to selectively open and close 
electronic switches 32, 42, 45, 52 and 56 in a manner to allow light to be emitted from one or 
two of the LED arrays 30, 40, 44, 50 and 54 for a specified time period. Those having 
ordinary skill in the art will appreciate the nature of various LED currents selectively flowing 
20 through LED arrays 30, 40, 44, 50 and 54 based on the selective opening and closing of 
electronic switches 32, 42, 45, 52 and 56. 

A traffic light 61 illustrated in FIG. 8 employs LED driver 70, switch controller 
("SC") 71, a red LED circuit connected in series to LED driver 70, a series connection of (2) 
yellow LED circuits to the red LED circuit, and a series connection of two (2) green LED 
25 circuits to said yellow LED circuits. 

The red LED circuit employs a parallel connection of R-LED array 80 and electronic 
switch 81 as previously described in connection with the description of FIGS. 4-6. 

The right side yellow LED circuit employs a parallel connection of Y-LED array 90, 
electronic switch 92 as previously described in connection with the description of FIGS. 4-6. 
30 Analogous to the right side yellow LED circuit, the left side yellow LED circuit employs a 
parallel connection of a Y-LED array 93 and a conventional electronic switch 95. 

The right side green LED circuit employs a parallel connection of LED array 100 and 
electronic switch 101 as previously described in connection with the description of FIGS. 4- 
6. Analogous to the right side green LED circuit, the left side green LED circuit employs a 
35 parallel connection of a G-LED array 103 and a conventional electronic switch 104. 
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Switch controller 71 is conventionally operated to selectively open ana ciose 

electronic switches 81, 91* 94, lOland 104 in a manner to allow light to be emitted from one 

or two of the LED arrays 80, 90, 93, 100 and 103 for a specified time period. Those having 

ordinary skill in the art will appreciate the nature of various LED currents selectively flowing 

5 through LED arrays 80, 90, 93, 100 and 103 based on the selective opening and closing of 
electronic switches 81, 91, 94, lOland 104. 

Those having ordinary skill in the art will appreciate numerous and various 
implementations of a traffic light in accordance with the present invention as described 
herein. A first exemplary implementation is as a standard traffic light that is used at an 

10 intersection of crossroads to prevent vehicular collisions at the intersection. A second 

exemplary implementation is as a traffic light that signals when a movable bridge is inactive 
or active. A third exemplary implementation is as a traffic light that controls two flashing red 
lights at a railroad crossing. A fourth exemplary implementation is a traffic light that 
controls an oscillating signaling of "Walk" and "Don't Walk" at an intersection. A fifth 

15 exemplary implementation is as a flashing traffic light signaling drivers to merge from two 
lanes into one lane. 

While the embodiments of the present invention disclosed herein are presently 
considered to be preferred embodiments, various changes and modifications can be made 
without departing from the spirit and scope of the present invention. The scope of the 
20 invention is indicated in the appended claims, and all changes that come within the meaning 
and range of equivalents are intended to be embraced therein. 
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